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ABSTRACT: 

PURPOSE: To construct a power generator in a small size, enhance the low 
temp, starting characteristics, and reduce emission of the exhaust gas (in 
particular, in the form of particulate). 

CONSTITUTION: Suction gas is compressed by a supercharger 1 and supplied 
an engine 2 through suction gas passages 3, 3' which are fitted with a suction 
gas cooler 4. In this suction gas cooling device, a selector valve 5 is 
furnished in the suction gas passages 3, and the suction gas cooler 4 is 
connected with one of the branch paths while a suction gas heater 6 is 
connected with the other branch path, wherein passages 7, 7' supplied with a 
cooling water from the engine are connected with this suction gas heater 6, and 
further a controller 8 is furnished which operates the selector valve 5. The 
controller 8 is equipped with a function to switch the suction gas so that the 
valve 5 is changed over to the suction gas cooler side when the load is large 
and to the suction gas heater side when the load remains small. 
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(54) STRUCTURE OF AIR COOLER 

(57)Abstract: 



PURPOSE: To construct a power generator in a small 
size, enhance the low temp, starting characteristics, and 
reduce emission of the exhaust gas (in particular, in the 
form of particulate). 

CONSTITUTION: Suction gas is compressed by a 
supercharger 1 and supplied to an engine 2 through 
suction gas passages 3, 3' which are fitted with a suction 
gas cooler 4. In this suction gas cooling device, a 
selector valve 5 is furnished in the suction gas passages 
3, and the suction gas cooler 4 is connected with one of 
the branch paths while a suction gas heater 6 is 




connected with the other branch path, wherein passages y . awf 

7, T supplied with a cooling water from the engine are 
connected with this suction gas heater 6, and further a 

controller 8 is furnished which operates the selector valve 5. The controller 8 is equipped with 
a function to switch the suction gas so that the valve 5 is changed over to the suction gas 
cooler side when the load is large and to the suction gas heater side when the load remains 
small. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the inhalation-of-air cooling system which is equipped with the inhalation-of-air path 
which compresses inhalation of air with a supercharger and is supplied to an engine, and has an 
inhalation-of-air condensator to the inhalation-of-air path Change to this inhalation-of-air path, prepare a 
bulb, and an inhalation-of-air condensator is connected to one fork road. Connect an intake air heater to 
the fork road of another side, and the path to which the cooling water from an engine is supplied is 
connected to this intake air heater. This controller is the structure of an inhalation-of-air condensator 
where it is characterized by having the function to change inhalation of air to an intake-air-heater side 
when the controller which operates said change bulb is formed and a load is [ a load ] smallness about an 
inhalation-of-air change bulb at an inhalation-of-air condensator side at the adult time. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is equipped with the inhalation-of-air path which compresses 
inhalation of air with a supercharger and is supplied to an engine, and relates to the inhalation-of-air 
cooling system which has an inhalation-of-air condensator to the inhalation-of-air path. 
[0002] 

[Description of the Prior Art] Conventionally, two or more bypass circuits are prepared in an inhalation- 
of-air condensator, and the technique which made refrigeration capacity of inhalation of air adjustable is 
indicated by JP,58-139524,U, JP,60-1 10628,U, etc. However, there was a problem of low-temperature 
startability getting worse, since inhalation of air cannot be positively heated in this case, or making a 
particulate increase at the time of low load driving, as shown in drawing 4 . 
[0003] The technique of using a heater into the bypass path which makes an inhalation-of-air 
condensator bypassing, and its bypass path, and heating inhalation of air in order to solve this problem, 
for example, as shown in the whole drawing 5 block diagram and control-block drawing of drawing 6 is 
known (for example, reference, such as JP,2-28532,U). in addition, 2in drawing 5 1 — an engine and 1' — 
in a supercharger and 30, a bypass path and 5 1 show a change-over valve, and, as for an inlet pipe and 
40, 60 shows a heater, as for an intercooler and 30'. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since heating of inhalation of air was depended on 
the electrical heater in the above conventional technique, a lot of power was consumed and there was a 
problem that enlargement of the generator of a car was unescapable. 

[0005] Then, in order to solve this problem in this invention, it considers as the structure where an 
engine operation situation is embraced without using an electric means, and inhalation of air can be 
cooled or heated to appropriate temperature, and a generator is miniaturized and it aims at aiming at 
improvement and exhaust gas (especially particulate) reduction of low-temperature startability. 
[0006] 

[Means for Solving the Problem] In the inhalation-of-air cooling system which is equipped with the 
inhalation-of-air path which according to this invention compresses inhalation of air with a supercharger 
and is supplied to an engine, and has an inhalation-of-air condensator to the inhalation-of-air path 
Change to this inhalation-of-air path, prepare a bulb, and an inhalation-of-air condensator is connected 
to one fork road. Connect an intake air heater to the fork road of another side, and the path to which the 
cooling water from an engine is supplied is connected to this intake air heater. The controller which 
operates said change bulb is formed and, as for this controller, the load has the function to change 
inhalation of air to an intake-air-heater side when a load is smallness about an inhalation-of-air change 
bulb at an inhalation-of-air condensator side at the adult time. 
[0007] 

[Function] Since this invention is constituted as mentioned above, it can miniaturize a generator, and can 
supply the inhalation of air of proper temperature to a combustion chamber for every revolutions of an 
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engine and load conditions, and the improvement in the power engine performance and the reduction of 

exhaust gas (especially particulate) of it are attained. 

[0008] 

[Example] Hereafter, an accompanying drawing explains the example of this invention. 
[0009] In drawing 1 , the air cleaner 9 is open for free passage to the entrance side of the compressor 12 
of a supercharger 1 through a vent pipe 92. Moreover, the turbine 1 1 side of said supercharger 1 is 
connected with the exhaust air manifold 23, and said compressor 12 and said turbine 1 1 are connected 
on the same axle. And the end of the inhalation-of-air path 3 is connected to the outlet side of said 
compressor 12, and the other end is connected to the entrance side of the branch pipe 31 which branches 
to the entrance side of the inhalation-of-air condensator 4, and the entrance side of an intake air heater 6 
through the change bulb 5 which operates with an actuator 51. Moreover, the outlet of said inhalation- 
of-air condensator 4 and the outlet of an intake air heater 6 are connected with a junction pipe 32, and 
this junction pipe 32 is open for free passage to the inhalation-of-air manifold 21 with aeration path 3\ 
[0010] Moreover, the core of said intake air heater 6 is open for free passage with the engine-cooling- 
water path 7 and the water manifold which an engine 2 does not illustrate by 7', and warms the 
inhalation of air which passes an intake air heater 6 with the cooling water which was able to be warmed 
with the engine. 

[001 1] Furthermore, the revolution sensor 53 and the load sensor 55 are attached in the engine 2, and the 
controller 8 which acquired a rotational frequency and load information by these sends a control signal 
to an actuator 51 with intake-air- temperature regulatory region drawing shown in drawing 2 . 
[0012] Next, the process of the temperature control of inhalation of air is explained using drawing 1 and 
drawing 3 . 

[0013] Start first, change as an initial state and a bulb 5 is set to the inhalation-of-air condensator 4 side. 
Progress to step 2 and it judges whether an engine is operating using the information from the revolution 
sensor 53. Under engine operation (clarification of the air incorporated from the inlet port 91 is carried 
out with an air cleaner 9 at this time) pass a vent pipe 92 — inhalation of air should be compressed by the 
compressor 12 of a supercharger 1, and pass the inhalation-of-air path 3 - be sent into the inhalation-of- 
air condensator 4 through the change bulb 5, be cooled by the inhalation-of-air condensator 4, and pass 
inhalation-of-air path 3* and the inhalation-of-air manifold 21 - it is sent into the combustion chamber 
which is not illustrated, it is — if - it progresses to step 3. 

[0014] And if a controller 8 judges engine operation conditions to be the fields A of drawing 2 using the 
information from the revolution sensor 53 and the load sensor 55, it will progress to step 4, if the change 
bulb 5 is the inhalation-of-air condensator 4 side, it will progress to step 5, and a control signal is sent to 
an actuator 51, this is operated, the flow of inhalation of air is changed to an intake-air-heater 6 side by 
the change bulb 5, and it returns to step 2. 

[0015] Moreover, if the change bulb 5 is not an inhalation-of-air condensator side, it will return to step 2 
as it is. Moreover, when engine operation conditions are not Fields A in step 3, if it is the field B of 
drawing 2 R> 2, it will progress to step 6, if the change bulb 5 is an intake-air-heater 6 side, it will 
progress to step 7, and a control signal is sent to an actuator 51, this is operated, the flow of inhalation of 
air is changed to the inhalation-of-air condensator 4 side by the change bulb 5, and it returns to step 2. 
Moreover, if the change bulb 5 is not an intake-air-heater side, it will return to step 2 as it is. Moreover, 
in step 2, if an engine is a idle state, control will be ended. 
[0016] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the effectiveness which 
was excellent in the following is done so. 

(1) A generator can be miniaturized, (2) low-temperature startability can be improved, and (3) exhaust- 
gas (especially particulate) reduction can be aimed at. 



[Translation done.] 
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